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EDITORIAL 


9.B.G.I. 


T is obvious from the report of the Council of the Society 

of British Gas Industries for the year 1940-41, which we 

published in full in the “JouRNAL” last week, that within 
the framework of many wartime restrictions a great deal of 
very important work has been done. Naturally much which 
could have been said has had to be withheld in the present 
circumstances. There is no doubt that after the war the story 
which the Society will be able to unfold—in common with gas 
undertakings throughout the length and breadth of the land— 
of its contribution to the nation’s war effort will be vivid and 
remarkable. This, however, is no time for back-patting and 
self-congratulation. It is no time for looking back with pride 
on past efforts. It is a time for work and more work, and we 
have good reason to know that the volume of this war work 
and its effectiveness increases as each month—we might almost 
say each week—passes. There are two major facets to the 
activities of the constituent members of the S.B.G.I. : the one 
to which we have just referred, and that of supplying the Industry’s 
demand for plant and appliances of all kinds. 

It is unnecessary for us to dilate on the fact that the Gas 

Industry is vital to the nation in peacetime, even more vital in 
wartime. Without the raw materials for the production of 
plant and equipment, it cannot carry on the supply of essential 
war materials such as toluene, or continue to make enough gas 
and coke for the manufacture of munitions, or maintain a 
domestic supply for the community, thereby upholding morale. 
I. is therefore gratifying to be able to quote the following from 
the Society’s report : “The Society has had occasion to make 
representations on a number of questions arising from the 
control of raw materials, and in many ways, both officially and 
unofficially, its views and assistance have been sought. 
The position of the Gas Industry as a large and important user 
of steel has been established. There is every evidence 
of a desire to use the wide power which Control gives, wisely 
and with proper consideration of the present needs and future 
development of the Industry.” 

Then, in addition to the control of raw materials, there were 
during the year further, and in many cases drastic, restrictions 
on the production of consumer goods, and in these cases, too, 
the Society has maintained close contact with the Government 
Departments concerned and has been able to ensure that at 
least the Industry’s position has been fully considered, even if 
urgent reasons of national importance have had to prevail in 
many of the decisions reached. We have had a good deal to 
say recently about post-war reconstruction in the fuel industries 
and on the general need for looking ahead. Any modification 
or drastic change in fuel policy will, of course, be of first concern 
to the manufacturers of gas making and distributing plant and 
gas-using equipment. And an important aspect of the present 
situation, when necessarily so much plant capacity and labour are 
turned over to the production of war materials, is to ensure 
that when peace once more is with us the manufacturers in the 
Gas Industry will not find themselves “high and dry” in regard 
either to plant and perhaps more particularly to skilled personnel 
—i.e., “skilled” in the sense of meeting the requirements of the 
Industry under renewed peacetime conditions. Concerning this 
broad question, and thinking of industry now in general, there 
is a lesson, and a very important one, to be learned from the 
last war, at the conclusion of which so many firms were, in 
fact, left “high and dry.”’ Nor should it be forgotten that in 
peacetime the Gas Industry provided the backbone of many 
businesses, which places.a duty on these businesses. We hope 
and believe that the S.B.G.I. has all this in mind. 
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In any case, having regard to present work and present 
circumstances, the position would have been vastly inferior and 
productive effort far less had not steps been taken prior to the 
war to consolidate the Industry’s internal organization. The 
machinery existing at the outbreak of the war has stood it in 
excellent stead ever since September of 1939. Once again we 
quote from the Society’s report: “‘The channels for internal 
consultation and co-operation, if not precisely defined, at least 
had the merit of flexibility and were therefore the more readily 
adaptable to a set of circumstances which they had not been 
specifically designed to meet. The machinery was in existence, 
and the goodwill so necessary to its easy functioning was also 
there. They have proved of great value in dealing with a wide 
range of problems.” 

Among many home problems tackled expeditiously have been 
the standardization of benzole recovery plants, more particularly 
in the smaller units, and coping with damage caused by enemy 
action. To our mind, very important, too, has been the extra- 
ordinarily good co-operation between the S.B.G.I. and the 
Board of Trade in regard to the drive for exports. Speedily there 
was formed the Gas and Coke Oven Industries Group—covering 
gas-and coke-making equipment, gas appliances, and gas meters. 
Seventy-five firms have joined the Group. Over 90% are 
S.B.G.I. members. This in itself is sufficient testimony to the 
strength of the Society and the faith which not only its own 
members but others outside the organization place in it. 
The formation of the Export Group has undoubtedly put 
the Gas Industry ina most favourable position to benefit from the 
facilities available to exporting firms. We can visualize sus- 
tained export markets for many firms within the ambit of the 
Industry—an ambit which, if cultivation and development are 
fostered through unity and co-operation, should expand. At 
any rate, the signs of promise are not hard to discern. We end 
this brief comment on the work of the Society of British Gas 
Industries by suggesting that it is dealing well, with an outlook 
always beyond the immediate present, with what everybody 
knows are difficult and unhappy conditions. 


THE TAR POSITION 


N our issue of April 30 we commented on the tar situation in 

the Gas Industry and asked whether all was well. Our obser- 

vations had led us to believe that gas undertakings had accumu- 
lated stocks of tar, which present circumstances surely do not 
warrant. Tar oils, we said, were bought and sold under licence, 
and we queried whether there was a bottle-neck, “ largely the 
outcome of red tape,” between producer and distiller. Theidea 
about licences for tar and tar oils was based on the Control of 
Tar Order (S.R.&O., 1941, No. 81) referred to in the “JOURNAL” 
of Feb. 19 last. This order gives the power to license coal tar 
progucts or to fix their price; but—crude tar excepted—it does 
not in itself license the products. , 

Our desire is, quite naturally, to be factual in these columns, 
and, since suggesting the possible existence of a “‘bottle-neck,” 
we have endeavoured to trace it to its source. We have come 
to the conclusion that our previous reference may perhaps have 
given an inaccurate impression of the situation, and our sub- 
sequent enquiries at all events enable us to exonerate from blame 
those who are customarily regarded as the users of red tape. 
Difficulties there are; that is admitted, but no obstacle exists 
which could be described as a bottle-neck. Certainly, it would 
appear, Government control is not holding matters up, because 
immediate licences were given to all producers and to all who 
were previously acquiring crude tar. Consequently there has 
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been no limitation in its movement or its treatment. Rather 
must we blame, as a main factor in such difficulties as have 
arisen, the loss of the Continental markets which formerly 
took the larger part of the pitch production. Other factors 
include the effects of enemy action and exceptional transport 
difficulties. Transport difficulties are responsible for many of 
the problems confronting the Gas Industry at the present time. 

As we have said, all crude tar producers were immediately 
given a licence to work their crude tar if they required such a 
licence, and all people who acquired crude tar were immediately 
given a licence to acquire it. The only coal tar products placed 
under licence are: Anthracene, where the producer requires a 
licence and where the whole licensing system was prepared with 
the anthracene producers before it was issued as an Order; 
phenol, which, with the full agreement of the phenol producers, 
is directed into certain channels; and creosote, which last week 
was placed under licence but on which all producers were given 
a licence. The reason for taking a product under licence is 
chiefly the need to have the material sent in essential directions. 
For example, the anthracene for vital dyestuff work, the phenol 
for essential plastics, explosives, medicinal products, &c., and 
for creosote as liquid fuel, for hydrogenation, and for other 
vital purposes. The whole of these arrangements have been 
made with the full agreement of the Trade Advisory Com- 
mittee, and the licensing scheme does not necessitate a licence 
for the purchaser except in the case of crude tar. 

But, when all is said in attenuation of the present tar situation, 
has enough been done to make pitch and tar efficient sub- 
stitutes for imported fuel oil? We have our own opinions about 
this, and we have no desire to adopt the attitude of armchair— 
or even editorial chair—critic. In September, 1939, the need for 
action stood out more than a mile, but very few became excited 
about the problem. The few, admittedly, worked hard from 
the start of hostilities; they were working hard on the subject 
before the war. What real, concentrated drive, however, was 
there in 1940, a precious year, to improve the equipment for 
using pitch and crude tar even at their lowest economic level— 
as raw fuel? A patent relating to the flow of pitch in pipe 
systems is abstracted in our pages to-day. The application was 
taken out in 1939 (Aug. 18 to be exact). It is not an isolated 
example, but it is one of several as distinct from many. 

Therefore we are glad that the Coal Tar Control is acutely 
aware of day-to-day happenings, and is devoting time—a great 
deal of time—to the development of a scheme for the disposal of 
pitch in pitch-creosote mixture as liquid fuel. Again on good 
authority, we are informed that this mixture is moving in increas- 
ing quantities. At this juncture comes the withdrawal of 
export licences for creosote. This, once more, is understandable ; 
creosote is wanted in this country. We suggest that the qualities 
of creosote have hardly been adequately appraised, and that 
the possibilities of pitch have not yet been fully realized. Pitch 
is difficult but not too difficult to handle. It is not difficult to 
store, and it is easy to liquefy, and its extended use can be 
anticipated. 


PRESENT PROBLEMS 


AST week we endeavoured to visualize in these columns 

a few of the problems which, it seems to us, are likely to 

arise after the war is over, and which, we feel, can only 
be solved by mutual consent—by co-operation between all 
concerned with the winning, preparation, treatment, and 
utilization of coal regarded as the basic raw material for’ the 
production of the thermal energy needed for light and heat. 
We laid emphasis on a factor—one among many other con- 
siderations—which we believe must be brought into play in 
any scheme of post-war reconstruction of fuel policy, and that 
is effective “getting together” of all fuel interests and those 
responsible for providing the community with healthy dwellings 
and a healthy atmosphere surrounding them. What we had 
in mind, still have in mind, can be expressed briefly thus: The 
community has a right to expect the best domestic and industrial 
light and heat service which co-operation can and must bring. 
The individual consumer should have full value for the money 
he is able to give to any particular fuel interest; he should be 
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advised into wise spending rather than badgered into the paying 
of fuel bills, some proportion at least of which can without 
much ‘mental torture be placed at the door of cut-throat com- 
petition. 

The week before—in our issue of May 14—we gave a full 
account of the annual meeting of the North of England Gas 
Managers’ Association, printing in extenso the Presidential 
Address of Mr. H. P. Allison, who said that we should be ready 
to take advantage of experience gained during the present 
unprecedented times to be ready to enter “100% into the field 
of competitive business.”’ We agree that times are unprece- 
dented; we have a suspicion that times will be unprecedented 
after the war, and it is for this that we would prefer to modify 
Mr. Allison’s remarks and suggest that when peace comes, and 
the victory is ours over a low moral standard, we should be 
able to enter 100% into the field of co-operative business. Our 
point is that we must, as a great fuel and chemical industry, 
evolve, not devolve. 

Maybe we are tripping-up rather than tackling Mr. Allison 
on this point. The meaning of his Paper was quite clear—that 
we must be 100% efficient after the war, clear-headed and with 
clear-cut plans, clear-cut plans designed to accommodate new 
ideas, clear-cut plans not based on cocking the snoot. At any 
rate he is with us in our idea that a national effort should be 
made to contact architects and builders (and the Ministry of 
Public Works and Buildings) before decisions are taken about 
what form reconstruction shall take regarding the provision of 
new and better homes. Mr. Allison is also with us in his 
comments on the standardization of appliance prices over an 
area. We have urged this time and time again as one phase 
of our campaign against the parochial idea. As for the North 
of England meeting in general, it was a great success and 
exemplified that spirit of ‘‘carrying-on” which is invincibly 
British. 


Gas Supply during Air Raids 


We have discussed at some length in the “JOURNAL” the question 
of whether a householder should, or should not, turn off his gas 
supply at the meter when an “‘Alert”’ is sounded, and we have pointed 
to the disadvantages of doing so—disadvantages which to our mind 
outweigh any likely advantage regarding safety. There are, we know, 
two schools of thought regarding the matter, and some householders 
feel themselves’ more secure when they turn off the gas during an 
air raid. Whatever the view held, however, one thing is not open to 
debate—and that is that the main cock at the meter should move 
freely. A correspondent suggests that in many instances main cocks 
are exceedingly stiff and difficult to turn on or off, and he thinks that 
gas undertakings should take steps to ensure that these cocks can in fact 
be manipulated easily and freely. With this we agree. The time 
and expense involved in making sure of this point would be quite 
small and the result would obviously be beneficial. 





Personal 


On May 14 Mr. J. A. STERNE retired from the Davis Gas Stove Co., 
Ltd., after completing fifty years’ service with the Company. The 
Chairman, Mr. Cyril G. Davis, presented him, on behalf of the 
Directors, with a gold watch and illuminated address, and a handsome 
case of pipes from the staff, and expressed the appreciation of the 
Company for the loyal and efficient manner in which Mr. Sterne had 
carried out his duties during this long period of service. 

* * * 

Two major municipal honours have recently fallen to Mr. F. G. 
MATTHEws, Engineer and Manager of the Chertsey Gas Consumers 
Co., Ltd. He has been elected Chairman of the Chertsey Urban 
Council and appointed a Surrey County Councillor. 

* . * * 

Mr. CHARLES HINDLE, Technical Assistant to the Nelson Gas 
Department, has been appointed to a similar position with the Cam- 
bridge University and Town Gas Light Company. 


J 
Obituary 
One of the senior Staff Foremen Retort-setters, Mr. Tom TAYLOR, 
of Messrs. Drakes, Ltd., lost his life on a contract at Wigan, due to 
an accident. He was well known throughout the country and had 
been with the firm for 40 years. 


The New Address of Messrs. Victor Bladen & Co., Ltd., is 
Marlow House, Lloyd’s Avenue, London, E.C. 3. Telephone No., 
Royal 4312/3. 
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SMALL GAS-WORKS AND THEIR TROUBLES* 


By J. Y. DOUGLAS, Masterton, N.Z. 


Mi experience of the smaller works commenced barely 
three years ago, when I was appointed Engineer and 

Manager to the Masterton Corporation Gas-Works. 
I would like to add that this works, in my opinion, cannot, 
literally speaking, be rated strictly as a small works, coming as 
it does in the medium-sized works category. 

The population of Masterton is in the vicinity of 9,500, 2,200 
of which are gas consumers. The annual output is 50 million 
cu.ft. per annum. 

The carbonization plant consists of seven benches, there being 
seven single-ended retorts to the bench. Actually only three 
of the seven benches are worked at the present time, these three 
being capable of keeping pace with the demand. Each retort 
carbonizes 3 cwt. of coal per shift, and the annual carbonization 
being 2,800 tons, the make. amounts to 18,000 per ton, the 
calorific value being 460 B.Th.U., or 82.8 therms per ton. 

The method adopted for charging retorts consists of the rail 
and scoop system. Actually, this is merely an overhead rail 
along which runs a carriage equipped with an endless chain; 
two scoops are first charged and then wheeled over on a trolley; 
the chain is then attached to free loops girthing the scoops and 
adjusted to the height of the retorts. The stokers then push 
the scoop into the retort; the scoop is then turned to empty its 
load, and withdrawn. This method can only be put into 
operation when two stokers are employed. 

Scoop charging will lay in the coal even better than the 
machine method; this more especially applies in the case of 
light charging. My experience of machine charging has been 
that should the coal be damp, the spread has a tendency to be 
uneven. With scoop charging this is not found to be the case, 
as the coal is distributed evenly in the retort, resulting in a 
more even flow of gas and improved carbonization. To these 
works that engage two stokers and have the single-ended retorts, 
I can strongly recommend this system of charging. 

In 1925 the Council decided to install a water gas plant 
designed by Mr. J. Lowe (the present Manager of the Auckland 
Gas Company). On looking back over the past records I find 
that previous to the plant being installed, the make per ton 
averaged in the vicinity of 12,800 cu.ft. The plant had only 
been in operation a few months when it was found that the 
make had increased to 18,000 cu.ft. Since then this quantity 
has been maintained. 

Being automatic in operation the plant requires little, if any, 
attention, with the possible exception of the filling-of the pro- 
ducers each morning and pricking the bars. Personally, I 
cannot speak too highly of this plant, and consider it, from 
every angle an indisputable asset. One important advantage 
in this dual system of gas production is the elimination of the 
evils of “over-pulling.”’ Before this plant was installed the 
average pull was 15 tenths w.c., but to-day it requires only 
3 tenths to keep the gas at the required calorific standard. 

I:do not know the average life of a retort in other places, 
but here in Masterton from ten to twelve years appears to be 
the life of a bench; in one case the bottoms have not been 
renewed for sixteen years, but they still appear to be serving 
their purpose. This seems to prove that the nearer one can get 
to level gauge working the longer will be the life of a retort; 
moreover, less trouble will be caused by stopped ascension 
pipes. I also feel quite sure that the analysis of the gas will 
show better results than in the old days, when such a heavy pull 
was required to keep the calorific value down to the standard. 

The damage caused by “‘over-pulling’” and the subsequent 
effect of the inerts on the mains, meters, and other parts of the 
installation cannot be too highly stressed, and must result in 
immense losses to the Industry at large. There is no doubt 
that the smaller works are up against a problem in this respect; 
they have, for the most part, just the one holder, and in most 
cases it is necessary to shut down each night and start up again 
in the morning. There is not the steady routine of charging, 
so characteristic of the larger works, which maintain a twenty- 
four hour service, and it must take some manipulation to keep 
the gas at the right standard in the holder, especially when the 
load comes on. 


Sales and Advertising 


The small works undoubtedly have their problems in the 
carbonization side of the question, but I consider that the major 





* Paper to the Gas Institute of New Zealand. 


problem is one of selling our product, thus maintaining and 
increasing our output. Our first real effort should be directed 
in an attempt to hold our present consumers; it is here that the 
question of proper servicing arises. 

I consider that nothing less than 1-in. galvanized pipe should 
be used in the installation of any domestic service. The first 
cost may be a little heavier than the smaller pipe, but main- 
tenance costs are much lighter in the long run. Naphthalene is 
always a source of much trouble, and is found to be more 
pronounced in the spring, or with any appreciable change of 
temperature. The trouble experienced with this can be mini- 
mized to a very large extent by the installation of a small com- 
pressor with the outlet leading into the main on the outlet side 
of the station meter. Screwed into the main is an atomizer, 
which distributes a fine, steady spray of petropine, kerosene, or 
turpentine into the gas. This, and other matters connected 
with bad pressure, are attributable to the loss of many con- 
sumers. 

Small meters are also the cause of lost consumers, and must 
be responsible for a large annual loss to the Industry through 
bad pressures to the appliances they are serving, and their 
failure to register correctly. It is a well-known fact that over- 
loading tends to slow the meter. While on this topic, a recent 
experience of mine will serve to prove the above facts. Recently, 
a 3-light meter was returned to the works, and on making 
enquiries I found that it had been serving a cooker and a cali- 
phont, and that the owner had been complaining of bad pressure. 
Naturally, I enquired why such a small meter was fitted in the 
first place. The facts were that a gas ring had originally been 
fitted, and the lady, becoming more gas-minded, had decided 
to buy and install a second-hand cooker and caliphont. Unbe- 
known to us, she had bought these appliances and had employed 
a local plumber to install them. It might be remarked that I 
should have taken steps to enforce the bye-laws and prosecuted 
the offender! But here I would like to add that the prosecution 
of the offender would not tend to make either him or the lady 
for whom he had done the job gas-minded. In fact, its effect 
would, I consider, have been to the contrary. Since then, 
needless to say, I have circularized all local master plumbers 
on this subject. 

Another instance which: fully illustrates my reference to losses 
through faulty meters happened quite recently at a small works 
which I visited close to Masterton. In this particular works the 
finances were far from healthy and for months past the manager 
of the undertaking had been worried through unaccounted-for 
gas. He had suspected that the trouble rested with meters not 
registering properly, but hesitated to approach the local gas 
committee for new meters by reason of the existing state of the 
finances. In order to convince the committee that new meters were 
badly needed, I decided to lend him two 100 cu.ft. h.c. meters. 
These were installed, and in the first case the average monthly 
account, which was previously 8s., jumped up to 30s.; in the 
second instance a rise was incurred from 12s. to 25s. It would 
appear from this that the annual loss incurred by this small 
works through faulty meters was in the vicinity of over £200 
per annum. 

Another factor to be considered while on this subject is that 
the meter often has a tendency to slow up gradually, and unless 
the gas consumption is carefully noted each month the account 
drops. Not only does this often mean a loss of revenue but, 
as often as not, the loss of the consumer as well when the time 
comes to change the meter. Quite happy in the fact that the 
gas account is small, the consumer often uses it far more freely 
than she would have had her account been normal, and when the 
new meter is installed she immediately becomes indignant at the 
substantial rise in her account, and talks electricity. -Now, had 
her account been normal she would naturally have adjusted 
herself, and kept consumption down to a minimum. Referring 
once again to the meters loaned to the works previously men- 
tioned, one of these cases resulted in the loss of a consumer who 
considered, when she received the account based on the reading 
of the new meter, that she had been robbed. Naturally, she 
refused to consider gas any further. These facts are all men- 
tioned to try to impress upon members the value of using meters 
of the right capacity; underload, rather than overload, should 
be the general rule, with due care and attention to the main- 
tenance of this unit. Once again, I emphasize the fact that the 
meter means £ s. d., because it is on this unit that so much 
depends. 
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The problems arising from the question of gas sales are 
among the major points confronting the Industry at the present 
day. Government assistance in this direction has, to say the 
least, been anything but encouraging, and has left much to be 
desired. In the past, however, other speakers have laid stress 
on the above facts, so there seems little need for me to elaborate 
on them here. New business with the smaller works is indeed 
a very hard proposition, for many are merely fighting to retain 
their present output, and under present conditions must, per- 
force, depend solely on their domestic load. Lack of finance 
often compels them to purchase their appliances, &c., in small 
quantities, meaning increased costs to both themselves and the 
consumer. Costs of appliances are mounting and with it the 
purchasing power of the consumer is declining, which naturally 
results in making the sales problem more acute. 

Mutual assistance would go a long way towards alleviating 
the position, and with this end in view I would suggest that the 
smaller works co-operate in engaging the services of a demon- 
strator, who would work in conjunction with a salesman whose 
job would be to canvass the various towns. This, to my mind, 
would not only serve the purpose of retaining the present con- 
sumers, but would introduce new business also. Gas demon- 
strations, I have found, do not really go far enough; they serve 
a very useful purpose, no doubt, but in so far as introducing new 
business is concerned, they fall short of the ideal. The main 
object is to make contact with the prospect through the salesman ; 
the demonstration can then be brought into play with, as a rule, 
beneficial results. 

Not very long ago Mr. W. R. Brinsley suggested a system 
similar to the above. The idea seemed logical, but unfortunately 
did not get the consideration it merited, consequently no active 
steps were taken to adopt and carry out the idea. Since then 
conditions have by no means improved, and it seems quite 


HE title adopted for this Paper relates primarily to the 

degree of ease with which the objects illuminated by white 

or coloured light can be seen or recognized at a distance— 
not to the perception of distant luminous signals, which con- 
stitutes a somewhat different problem. It is also proposed to 
consider mainly the effect at considerable distances of the order 
of miles, and at moderate distances, such as are involved in 
making one’s way about or in recognizing objects across the 
street. 

The problem has come into some prominence in connexion 
with the study of A.R.P. problems. The comparative visibility 
of areas illuminated respectively by blue and white light, when 
viewed from above at a height of one or more miles, was one of 
the first problems to be considered by the expert I.E.S. Com- 
mittees. As a matter of general policy it was necessary to 
decide whether there was any substantial advantage in adopting 
light of any particular colour. At that time various hastily 
improvised systems of emergency outdoor lighting, in which 
lamps and globes painted in blue lacquer figured largely, were 
being contrived. The use of blue lacquer was doubtless due 
mainly to the fact that this is one of the readiest means of obscur- 
ing light, though there was also prevalent an impression that 
the choice of blue light in itself diminishes visibility at a distance. 

In so far as this problem of general outdoor lighting is con- 
cerned, a decision was readily reached. The use of coloured 
light is on the whole inexpedient, because unusual colour in 
itself tends to attract attention, and because it can only be 
attained on a large scale by subtractive processes, which are 
essentially uneconomical. To obtain anything approaching 
pure blue light from an incandescent electric lamp, for example, 
it is necessary to adopt filters, which reduce the light to less than 
1% of its original value. Even if one is satisfied with an appa- 
rently “‘blue’’ but really mixed light, the loss is very considerable. 
Furthermore, blue lacquers and paint are liable to deteriorate 
and flake off, and it is difficult to secure permanency. Unless, 
therefore, any very substantial advantage in using blue light 
could be proved, it seemed better to base methods of general 
lighting on the use of white light. 

There can be no harm in recording what has always been 
publicly stated, that experiments did not reveal any such material 
advantage such as would offset the drawbacks mentioned above. 





* From a Paper to the Illuminating Engineering Society. 


VISIBILITY BY WHITE AND COLOURED LIGHT* 
By J. S. DOW, B.Sc., A.C.G.I. 
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evident that it rests with all concerned to co-operate and endea- 
vour to formulate some scheme whereby mutual advantage will 
be gained by all concerned. Even the larger works would, 
I venture to say, willingly co-operate and fall in with such a 
scheme that would mean so much to the Industry at large. The 
far-reaching efforts of retaining and cultivating the gas-minded 
consumer is confined not only to your own town, for once you 
have given them service with satisfaction, they invariably look 
for gas wherever they may reside. 

As most members are aware, a committee was formed in the 
Wellington group to deliberate on this question. As a member 
of that committee, it was my privilege to discuss with other 
members the many problems confronting the Industry with a 
view to improving matters generally. These discussions have 
done much to clarify the position, and should do still more in 
future to further our interests. Personally, I see no reason 
why other provinces could not adopt a similar scheme. Round 
table discussions are the best means of education, and do much 
to solve those many individual problems which confront the 
manager of a small works. Annual conferences do not usually 
allow time for.such discussions, and, although of vital interest, 
fail to deal with the many individual problems affected by local 
conditions. 

To the manager of the small works I can offer no better 
advice than a visit to your nearest large works. Here, should 
occasion require, much can be learnt. Sound advice on the 
various matters affecting the Industry can always be had for the 
asking; friendly co-operation given with an unselfish desire is 
yours, if required. In fact, it seems characteristic of the large 
works to assist the small works as much as possible. This helps 
the Industry generally, and should be an added inducement to 
one and all to concentrate their efforts both in increased efficiency 
and co-operation. 


For reasons that will appear, there is likewise no reason to 
advocate the general use of light from other parts of the spec- 
trum; such as red and orange. Accordingly systems of general 
lighting, such as the special wartime street lighting, have been 
based upon-the most economical use of white light. It is 
reported, that a similar conclusion has been reached in Germany. 


Special Problems 


This decision in regard to general lighting does not, however, 
exclude the possibility that there might be some advantage in 
using light of some special colour under special conditions. 
For example, over a relatively small area, in which light from 
electric discharge lamps equipped with suitable filters could be 
specially installed, the waste of light involved would be very 
much less and a reasonable degree of permanency could be 
secured. For certain processes and operations there might 
prove to be advantages in some form of coloured light—especially 
if the influence of this colour on visibility at a distance were also 
taken into consideration. In view of the changing behaviour 
of the eye towards coloured light with diminishing illumination 
(the Purkinjé effect), a decision might prove to depend to some 
extent on the order of illumination to be maintained. 

Viewed in this broad aspect, this is not primarily a wartime 
problem. It has, for example, a bearing on street lighting 
installations. The fact that in time to come our producing 
economically light of any desired facility in colour will doubtless 
be still further improved renders the problem one of general 
interest. 

In what follows it is proposed to present a brief analysis of 
the relevant factors, which have often been the subject of 
reference in Papers on technical subjects. Some of them, 
indeed, have been treated very fully in textbooks on physio- 
logical optics issued many years ago, though their bearing on 
modern lighting problems is not always fully appreciated. 

The main factors in the problem appear to be: (1) The Pur- 
kinjé effect ; (2) selective absorption by the atmosphere; (3) the 
influence of colour on acuteness of vision; and (4) the influence 
(if any) of colour on visual ability in other respects, such as 
speed of perception. To these might be added (5) special 
circumstances arising from the purpose served by the light 
provided, which might favour the choice of some particular 
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colour. This factor, however, cannot be precisely defined, and 
scarcely comes within the scope of the problem now being 
considered. 

To members of the Illuminating Engineering Society who are 
familiar with the lucid exposition recently contributed by Dr. 
J. W. T. Walsh,* it should hardly be necessary to describe this 
effect in detail. It may, however, be recalled that ‘‘the Purkinjé 
effect” relates to the peculiar behaviour of the eye towards 
colours in weak light. At low illuminations the eye is relatively 
much more sensitive to the blue end of the spectrum than to the 
red. Hence, at low illuminations the apparent brightness 
derived from a source of green or blue light may be very much 
greater than that derived from a similar source of red light, 
though the calculated illumination may be the same. At a very 
low order of illumination the sense of colour is lost. The red 
sensation then fades out completely (so that red-coloured objects 
appear black), whilst the blue sensation still persists (blue objects 
appearing a faint grey). 

This change in sensitiveness is complicated by the fact that 
the centre of the eye, whilst it still retains sensation, is more 
sensitive to the red end of the spectrum than to the blue end, 
whilst for the peripheral region of the retina the reverse is the 
case. Hence, if two patches of red and blue light appear equally 
bright at close quarters, we may find, as we walk backwards, 
that the red becomes the brighter of the two—because the patches 
are now received on the small central region of the retina. As 
the illumination is diminished, however, we ultimately reach a 
point where this central region of the retina becomes relatively 
insensitive, vision being effected mainly by the peripheral region, 
which still retains its high sensitiveness to blue light. 


Selective Absorption by the Atmosphere 


This is a subject on which much has been written and many 
conflicting opinions expressed. It seems to be generally agreed, 
however, that, whilst the degree of selection depends greatly on 
atmospheric conditions, the tendency is for the light of the 
shorter wavelengths to be most readily absorbed and scattered 
by minute particles. In confirmation, such familiar facts as 
the red and orange colour of the transmitted light at sunset and 
the blue luminous haze (due to scattered blue light) which 
colours distant mountains have often been quoted. The accen- 
tuation of the blue end of the spectrum of sunlight, and especially 
the ultra-violet, on the summits of high mountains is again 
evidence in the same direction. Such effects, however, take 
place through a considerable depth of atmosphere. The impor- 
tance of the effect at relatively short distances is perhaps open 
to question. Nevertheless, this is a factor that must be taken 
into consideration in assessing the visibility of coloured light 
when viewed from a distance of somé miles. The fact that 
absorption is effected mainly by scattering should not be over- 
looked. Such scattering may give rise to a certain glow which 
might itself become visible at a distance. 

The influence of colour on acuteness of vision must, too, be 
regarded as a controversial question. Just as the selective 
action of the atmosphere has been quoted in advocacy of yellow 
beams for motor car headlights, so there is a tendency to accen- 
tuate the influence of colour of light on acuteness of vision. 
The Author discussed this point somewhat fully in a Paper read 
before the Society about twelve years ago.f Attention was 
then drawn to the important bearing on this question of the 
want of achromatism of the human eye, in virtue of which 
images of objects illuminated by red and blue light are displaced 
either side of the focusing position for white light. The influence 
of this factor varies with different eyes and the nature of their 
optical effects. A few people with good powers of accommo- 
dation can apparently focus on either the red or the blue with 
almost equal facility. But, in the Author’s experience, the 
majority find that in the case of distant vision (more than 10 ft. 
or so) it is difficult to focus on blue light, and correspondingly 
easy to get a sharp image of the red, whilst for close vision 
(reading distances or less) the reverse is the case. This effect 
naturally influences experience with mixed light, the blue and 
violet constituents in which tend to create an impression of 
luminous haze, somewhat similar to that produced by the 
scattering effect of the atmosphere. 

Item (4) is included chiefly in order to put on record the work 
of Mr. C. Dunbar on the influence of colour of light on speed 
of perception. His conclusion, based on researches summarized 
in a Paper recently read before the Society, is that colour of light 
appears to have little or no effect on the speed with which 
objects can be recognized. 





* «The Reds and the Greens,” Light and Lighting, Oct., 1940, p. 162. 

+ The Illuminating Engineer, June, 1928, p. 167. 

t “Visual Efficiency in Colour Light,” Trans. Illum. Eng. Socie.y, London, Vol. IV, 
No. 10, Oct., 1939, Pp. 137- : 
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The special circumstances covered by item (5) hardly fall 
within the scope of this article. As an instance, one might 
mention processes involving separation of material or the 
detection of stains and defects, and where light of certain 
spectral composition is therefore found to have advantages. 


Application to Visibility Problems 


The factors enumerated above have an evident bearing on 
the question of the visibility of illuminated areas, viewed front 
a distance. Except for the question of atmospheric absorption, 
which is difficult to explore in the laboratory, the conditions 
can be fairly well reproduced by the observation of white cards 
of equal and suitable size, illuminated by white and coloured 
light and viewed from the back of a fairly long room. 

Assuming that the illumination is so adjusted that the cards 
appear to be of approximately equal brightness when observed 
at close quarters, one finds, as the distance of the eye is increased, 
that the card illuminated by red light becomes progressively 
brighter in comparison with that illuminated by pure blue or 
green light. If the illumination of all the cards is uniformly 
diminished this tendency becomes accentuated. But presently 
the eye becomes so much less sensitive to the red end of the 
spectrum that it becomes difficult to see the red-illuminated 
card, and ultimately it fades out completely. 

Simultaneously there are two other effects to be noticed. 
One finds that at weak illuminations it soon becomes difficult 
to see any of the cards by direct vision (i.e., “looking straight 
at them”) because the centre of the eye has become relatively 
insensitive to light. A faint spot of blue light is easily visible 
by oblique vision (‘out of the tail of the eye’’), whereas it fades 
out completely if one looks straight at it and keeps the head 
still. With pure red light, however, there is no apparent 
accentuation in brightness when the object is viewed out of the 
tail of the eye. So long as the spot can be seen at all it is best 
seen by looking straight at it. 

These effects are in accordance with familiar experiences of 
the Purkinjé effect and the characteristic behaviour of the 
centre of the eye and the periphery in weak light. But the 
completeness with which they can be reproduced depends on 
the order of brightness at which the experiment is made. 

Another fact, resulting from the want of achromatism of the 
eye lens, is that the red spot of light, so long as it can still be 
seen, not only tends to appear brighter, but also.sharper in 
outline than the blue, as the distance of the eye is increased. 
The latter, in fact, may become so fuzzy that the outlines cannot 
be clearly distinguished, especially if pure blue colour used. 
If, therefore, one is anxious to render the shape and outline 
of some object indistinguishable at a distance, there seems to be 
some ground for advocating the use of pure blue light—more 
particularly as intervening atmospheric mist tends to scatter and 
absorb blue light to an exceptional degree. 

This, however, applies primarily to direct vision. At low 
orders of illumination one becomes aware of illuminated areas 
chiefly by indirect vision, and one then finds that areas illu- 
minated by blue light are particularly easily detected by the 
peripheral region of the retina. Thus the use of pure blue light 
in preference to white of similar brightness, whilst possibly 
making it more difficult for the dark-adapted eye to examine 
an illuminated object closely, renders it easier for the eye to 
become aware of its existence. We have, therefore, to balance 
advantages and disadvantages. In practice it is not very easy 
to keep the head so still that a distant spot is received con- 
tinuously, on the central region of the retina. One’s judgment 
is therefore apt to be guided mostly by the experience of the 
peripheral region. On this basis tests tend to show no sub- 
stantial advantage in using blue light in preference to white. 

A consideration that is apt to influence discussion on this 
problem is the apparent great gain in visibility at close quarters 
resulting from the use of pure blue light—a natural result of the 
Purkinjé effect. It must be considered, however, that visibility 
at a distance (which depends on actual rightness, not the 
calculated illumination) is likewise increas. d, though possibly 
not to the same extent. Furthermore, the utility of the illu- 
mination secured is possibly impaired by the fuzziness of outlines 
of objects when seen at some little distance. (This has been 
adduced as one argument against the adoption of blue light for 
destination-boards of buses; letters thus illuminated are most 
difficult to determine when viewed at some little distance.) 

While, therefore, there is undoubtedly room for further study 
of the effects of coloured light at very low illuminations, it seems 
likely that the broad view that there is no substantial advantage 
in departing from the use of white light will in general be found 
to hold good. 
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é By R. A. A. TAYLOR 


F coal is to be stored on an extensive scale, it may be useful 

if guidance to the chief conditions that should be observed if 

the coal is to be stored safely, suggestions for combating the 
tendency of coal to heat spontaneously and for reducing the 
effects that storage has on the properties of the coal, and infor- 
mation about the extent of deterioration in stored coal are made 
available. 

Most of what is recommended is the result of many years of 
experience and research, and is accepted by authorities respon- 
sible for storing coal. It is reinforced by information gained 
from the answers to a comprehensive questionnaire that was: 
circulated some years,ago to over a hundred public and private 
bodies making a practice of storing coal, and from small-scale 
and full-scale investigations carried out during several years 
past by the Fuel Research Organization. 


‘ 


General Observations 


Coal may be stored safely if a few simple principles are 
observed. But in certain circumstances stored coal may heat 
spontaneously, and even take fire. Spontaneous combustion, 
when it does occur, may be serious and must be dealt with 
drastically. 

Coal may deteriorate in quality while it is in store, but 
provided no serious heating or spontaneous combustion occurs, 
deterioration is not as a rule important. The deterioration that 
does occur has often been exaggerated by superficial observers. 

Of the numerous circumstances affecting the safety of coal in 
store, a few are well defined, and it is possible, within the range 
of each of these, to draw a line dividing conditions favourable 
to safe storage from conditions unfavourable. This dividing 
line must be used with some flexibility, but it provides useful 
guidance, and is indicated in the table. 


Favourable to 
safe storage. 


Unfavourable to 
safe storage. 


Nuts, cobbles, round coal; to the Fines, slack, run-of-mine, 
exclusion of fine coal alone or included with 
larger coal; small coal 
formed by breakage, such 
as by falling from a chute. 

Greater than about 200 tons. 


Size of coal 


Size of store Less than about 200 tons 


Height of stack ... Not greater than 8 to 10 ft. Greater than 8 to 10 ft. 
Ventilation Adequately promoted; or, what Moderate, or natural; if due 
seems easier, effectively sup- to passages caused by segre- 
pressed gation during stacking, 
either by a pocket of larger 
coal or around pillars or 
against walls. 
Age of coal Greater than 3 to 6 months Up to 10 weeks. 
State of coal Having heated and cooled Freshly wrought. 


Type of coal Hard or dull; anthracite, anthra- 
citic coal; splint, cannel 

Most open situations on clean, 
firm ground 


Soft and bright; bituminous, 
sub-bituminous, lignitic. 
Near a source of heat such as 

a boiler-house wall or 
overlying steam pipes, or 
overlying or mixed with 
oily material or other waste 

organic matter. 


There are other factors that have been said to promote 
spontaneous heating. While it might be advisable for these 
conditions to be borne in mind, they could probably be ignored 
in the ordinary way. Such factors include: 

A high content of sulphur or pyrites in the stored coal. 
The storage of wet coal. 

The storage of coal on a wet site. 

Hot weather following rain. 

. The storage of mixed coals. 

The storage of unwashed coal. 

. The laying down of fresh coal on old. 

It is not certain that the evidence imputing an unfavourable 
character to these conditions is conclusive ; and where difficulties 
have been thought to be due to one or another of them, it is 


Site of stack 


NAVEL 


possible that some other cause would be found responsible if all: 


the factors operating could be disentangled. Thus, it is possibly 
a mixture of sizes, not of kinds of coal, that may contribute to 
spontaneous heating in mixed coals. 


Size of Coal and Correct Method of Stacking 


The size of coal is the predominant factor in determining 
whether a store of coal will heat spontaneously. Small coal, in 
all its different forms and associations, is the cause of nearly all 
storage difficulties ; coals of mixed sizes, including fines, run-of- 
mine and “‘through”’ coals, are more liable to heat than uniformly 


* From the Journal of the Institute of Fuel. 
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fine coal, because the larger pieces of coal open the texture of 
the heap and facilitate the type of ventilation necessary for 
heating to proceed. Single nuts are very safe, and larger sizes 
are quite safe, provided that fines have not been produced 
during transportation, handling and storing. A large coal that 
would be perfectly safe in storage in its original state may give 
trouble if small coal is formed by faulty handling. The danger 
of heating is therefore greater under a chute where the finest coal 
falls and segregates, or is formed by breakage. Dropping the 
sized coal from a height is therefore to be avoided, say, by a 
special arrangement of chutes, or by the use, where possible, 
of a crane and grab. Moreover, when a coal is being stacked, 
it should be spread out as it is deposited so that there are no 
local segregations of sizes, and lump coal should be distributed 
as uniformly as possible among the fine. 

Some advantage stands to be gained if a coal that is to be 
used in a small size can be stored in a large size and reduced 
as it is taken from the store for use; it would be less dangerous 
and suffer less deterioration. 

Ample ventilation secures the complete dissipation of the 
heat in a stack, and so makes the stack safe, but is difficult to 
achieve except in the smallest heaps. Attempts to achieve it in 
large heaps usually do not go far enough and aggravate con- 
ditions already not good. On the other hand, it is difficult to 
exclude ventilating currents, but it is possibly easier to achieve 
effective results in this way than by promoting ventilation. 

If ventilation is aimed at, open and perforated pipes projecting 
vertically and horizontally into the stack at frequent intervals 
are used; to have a ventilating system forming a close enough 
network may well be economically impracticable. 

Ventilation can be reduced by packing the coal uniformly, 
avoiding segregations of particular sizes, packing the coal 
tightly, and blanketing the heap with fine coal. Normally 
there is little difficulty in this because the fines required for such 
a procedure are necessarily present in coals that need such 
treatment. Running a steam-roller over a stack has been 
resorted to. Ventilation in fine coal is impeded if it is wet. 

Walling may be effective if it can be done. It consists in 
building a rough wall of the larger rectangular lumps of coal. 
A permanent coal-storage site sometimes has a low wall around 
it to protect the base of the stack, whence ventilating currents 
start, and if the coal is dumped from high railway lines or down 
a bank, it may be partly enclosed laterally by walls. : While 
this helps to impede ventilation, care must be taken that the 
coal resting against such a wall, or against piles and pillars 
supporting overhead roofs or lines, has not packed imperfectly 
or segregated so as to leave channels through which the adjacent 
part of the stack may be ventilated by chimney action. 

The wind naturally affects ventilation, and if ventilation is 
to be suppressed, an elongated stack should, if possible, be laid 
down end-on to the prevailing wind, that is, for most parts of 
Britain, running from west or south of west to east or north of 
east. 

Difficulties said to occur in mixed coals, or when fresh coal is 
laid down on old, may be due to ventilation effects, and if they 
are they could be avoided by careful stacking. 


Size of Stack 


Spontaneous heating cannot occur in very small heaps of coal, 
and fires have rarely, if ever, been recorded in heaps of less than 
200 tons. Primarily it is the height of the stack that matters. 
The height to which coal will be stacked depends on the means 
available for stacking coal and the area available on which to 
stack, as well as on the quantity of coal, but it should be kept 
as low as possible within reasonable limits.* A safe height 
seems to be about 8 ft., but if the coal is of a suitable size 
and type it may be safe up to 16 ft.; for hard nut coal the height 
a go up to 20 ft., and for anthracite and double nuts up to 
30 ft. 

A higher limit may be put on what is regarded as safe if a 
crane and grab is available. 

A common practice is to build up a stack in stages; thus, 
increasing 6 ft. to 10 ft. after six months, or 8 ft. to 16 ft. after 
nine months; or increasing 6 ft. by 14 ft. every three. months. 
When fresh coal is to be put down on old, care should be taken 


* The space to be occupied by a stack does not vary greatly with the size of the coal. 


Coal occupies from 40 to 48 cu.ft. per ton; the more mixed sizes give the more compact ~* 


heaps. A thousand tons will make a heap about 10 ft. high on a base 80 ft. square, 
and 60 ft. square at the top with sides sloping at 45°. 
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to “marry” the fresh coal and the surface of the old so as to 
avoid segregation. If observations havé been maintained on 
stack temperatures, they will furnish a reliable guide to the 
advisability of adding to the heap. The height of a stack 
should follow the contour of the ground. 

The site on which coal is to be stored should be planned and 
prepared in advance, so as to be quite ready when the coal is 
delivered. The site of a stack should preferably be a stone 
floor; it may be a well-rolled floor of ashes that have been 
completely quenched or cooled. Open ground is best if it is 
hard clay or chalk; peaty ground should be dressed with a 
few inches of ballast or ashes. The floor, however prepared, 
should facilitate the clean and complete recovery of the coal. 
Any site should be cleared of combustible litter such as straw, 
shavings or cotton waste; open ground should be cleared of 
vegetable matter. 

There is no definite reason for believing a wet site to be 
harmful, although some observers have thought it to be. Storage 
under cover probably offers no advantage to compensate for the 
cost of providing the cover. 

Freshly wrought coal heats and fires, if at all, within four to 
16 weeks. Certainly any coal more than eight months old can 
be regarded as safe if there is no heating in the heap, or even if 
there is heating and it is not increasing. There is no clear 
evidence to show that weather affects the tendency of coal to 
heat, except in so far as wind may affect ventilation. Fires 
often start on the windward side of a stack. Coal may dis- 
integrate under the action of the weather, and fine or small coal 
may thus be formed, but this is not likely to affect the heating 
tendency much, as it is a process that will hardly proceed faster 
than the ageing of the coal. 

A high content of sulphur—or of pyrites—has for a long 
time been thought to promote spontaneous heating. It is now 
considered very doubtful, however, whether this is so. On 
weathering, pyrites, and with it the pieces of coal in which it 
occurs, break up; in this way it may contribute to the production 
of fresh coal surface, but it is unlikely that such disintegration 
will have a much greater effect than the more normal weathering 
of the coal. 

A watch can easily be kept on stored coal to see whether it is 
heating. Metal rods may be inserted 10 ft. to 20 ft. apart in 
the stack, with their ends projecting. It is then a routine 
procedure for an operative to go round at intervals of a few 
days to feel whether the rods are conducting heat out of the 
stack. This procedure, though simple, is not very informative, 
and to exercise successful control needs experience. 

A better procedure is to use wrought-iron or steel pipes 
closed at the lower end, and to take temperatures by lowering 


a thermometer down them. The pipes should be built into the . 


stack as it is made up, at intervals varying according to such 
circumstanecs as the size of the stack, the type of coal, and 
economic considerations, from 15 ft. to 50 yd. The temperatures 
can be read at various depths at intervals such as seem appro- 
priate. The record obtained will show whether and to what 
extent heating is occurring, or, if it has occurred, whether it is 
slackening and whether precautions may be relaxed. Such 
observations are particularly useful if a stack is being built in 
stages. 

Such observations need not be kept up indefinitely; it has 
usually become quite clear within three months, if not within 
six weeks, whether heating is going to develop dangerously or 
not at all. And once a peak has been passed it is unlikely that 
the heating will become threatening again. 

The limit to which the temperature in a coal stack may be 
allowed to rise before a state of danger is recognized varies 
greatly according to circumstances—say, from 35°C. to 70°C. 
(95°F. to 160°F.). The lower limit of this range applies when 
conditions, chiefly the type of coal, are such as to favour spon- 
taneous heating ; the higher ranges would apply, for instance, to 
semi-bituminous steam coals and when conditions otherwise are 
unfavourable. Only experience will show what must be 
regarded as the safe upper limit. Most often it is between 
45°C. and 60°C. (115°F. and 140°F.). If thestemperatures are 
graphed or carefully logged, a slow and steady rise may at the 
critical temperature take a sudden upward turn, indicating a 
sudden and greatly accelerated rate of rise, and the coal will 
then inevitably fire, unless precautions are taken. 


Dealing with a Fire in a Coal-Stack 


If the limiting temperature in a coal-stack is reached, there 
must be no hesitation in dealing effectively with the affected 
zone, or the temperature will rise with increasing rapidity, the 
zone will spread rapidly, a troublesome fire will result, and 
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serious loss will ensue. It is quite wrong to delay in the hope 
that conditions will take a turn for the better. The fire or 
heated zone is local only at first, and is usually deep-seated. 
It will have been located by temperature observations or other- 
wise. It may be recognized by the appearance of a light grey 
smoke and a distinctive odour, though usually at this stage the 
fire is established. None but the most drastic means suffices to 
combat the condition. The seat of the fire must be dug out by 
holing, trenching, and cutting valleys; the region must be com- 
pletely exposed, and the hot coal scattered and cooled. A crane 
and grab, which will often be available at a very large store of 
coal, greatly simplifies an otherwise troublesome operation, 
and even allows liberties to be taken with some of the precautions 
recommended, such as the limit in the height of the stack, or 
even in the stack temperature. 

It might be thought that spraying with water would quench a 
fire in a coal store. Generally, however, spraying seems to be 
useless unless an inordinately large volume of water can be 
used. Spraying is widely practised, but primarily as a means of 
retarding heating and restraining the temperature below a 
critical limit until the stack has been piloted through its peak 
heating period. In this, spraying seems to be effective. Storage 
under water and in bunkers flooded by tidal water has been 
effectively practised. 

Another procedure that can be applied to large storage 
bunkers consists in keeping the coal in very slow circulation by 
withdrawing it from the bottom and returning it to the top by 
means of a conveyor. 


Deterioration 


Coal undergoes some deterioration on being left in store. 
If there is serious heating the deterioration will be correspon- 
dingly serious. Otherwise it will be more or less in proportion 
to the heating that does occur, and will most often be insig- 
nificant. Coal does not deteriorate uniformly in all its pro- 
perties, and what may be serious for one consumer may not 
matter to another. 

Bright and soft coals deteriorate more than hard and dull 
coals; small coals deteriorate more than large coals. As to the 
kind of coal, the rate and extent of deterioration diminish in the 
order—lignitic coal, sub-bituminous coal, bituminous coal, 
semi-bituminous coal, anthracitic coal, anthracite. Splint and 
cannel coal may be classed, as far as deterioration is concerned, 
with anthracite. 

Provided that heating has not occurred or is only slight, the 
properties and characteristics of coal that are adversely affected 
on storage are limited. Its appearance changes slightly; the 
weather may cause it to disintegrate or become friable; its © 
calorific value, steam-raising power and gas-making properties 
may be slightly impaired; and its coking power is reduced, 
often considerably. 

1. Appearance.—Bright coal may become dull, and the 
inclusions of certain inorganic constituents—pyrites, ankerite— 
become “rusty.”” This is considered by some to affect the value 
of the coal; in fact, it does not in itself affect the quality, except 
that it may favour disintegration. 

2. Size —A large coal, especially if it is soft, friable, fissured 
or cut up by mineral partings or pyritic nodules, may disintegrate 
under the action of the atmosphere and the weather. Disinte- 
gration differs from most other forms of deterioration in being 
due chiefly, if not entirely, to exposure, and is little, if at all, 
related to heating. Dull coals, and cannels and anthracites 
especially, weather only very slowly if at all. With small coal, 
slacks and duff, disintegration does not matter ; but disintegration 
may be important if the original size of a nut or larger coal was 
an essential quality; with sized steam coals if may mean an 
increased loss of combustible material through the grate, and 
this may produce an illusion of diminished calorific value. With 
gas nuts of deficient coking power, it may cause incompletely 
carbonized coal to fall through the extractor of a vertical retort. 
Disintegration occurs more in the winter than in the summer, 
and is rarely serious in a single season unless the coal is a 
susceptible one. ; 

3. Friability—A weathered coal, which may or may not have 
disintegrated greatly, may break easily when it is handled again. 
Similar considerations apply as to disintegration. An increase 
in friability is merely a stage in disintegration. ; 

4. Calorific value—A stored coal does lose heating power, 
but the loss is usually insignificant, although it is widely thought 
to be serious. It averages between 0°5 and 1% per annum; 
this is often much less than variations in the efficiency with 
which the coal is used. ns 

5. Coking power.—This characteristic 1s by far the most 
seriously affected during storage; if the coking power of a 
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coal is an essential property a year or even six months of storage 
might ruin it. The coking power of a coal becomes very small 
or even disappears completely after a long period in store. Not 
only is the quality of the coke impaired, but uncoked small coal 
may escape complete carbonization by running through the 
extractor of a vertical retort. It is an elementary precaution 
that a coking coal to be used for coke or gas-making must, if it 
is to be stored, be selected with a higher coking power than is 
normally required, so that there is a reserve of coking power to 
offset the loss that is bound to occur when the coal is stored. 

6. Gas-making properties—Such changes in* gas-making 
properties as do occur are mostly only just discernible, and so 
are not generally important. There is usually a slight increase 
in the gas yield by volume, and a slight decrease in the calorific 
value of the gas, but these do not exactly offset each other, and 
give a slight decrease in the thermal gas yield. The decrease in 
the gas yield by volume and in the thermal gas yield may be 
greater if impoverished coking power enables some of the coal 
to run through the extractor of a vertical retort before carboni- 
zation is quite complete. There seems to be a slight decrease in 
the tar yield, but this is difficult to detect. 

7. Steam-raising power.—A loss in steam-raising power is 
generally attributed to a loss of calorific value, but if the coal 
has not heated, this is probably the least important cause of the 
loss, and may be quite insignificant. The loss may also be 
caused by changes giving rise‘to difficulty in maintaining the 
fire-bed efficiency; disintegration, producing smalls that fall 
unburnt through the grate, a condition applying to sized coals; 
and loss of coking power, if coking power is relied on to main- 
tain the coherence of the fire-bed. Generally the loss in steam- 
raising power is not serious. It can be said with some assurance 
that no other discernible or important changes occur. It is 
noteworthy that the changes in appearance, size and friability 
occur independently of heating in the stack, and they may 
conceivably occur extensively while other changes do not go 
far. 

The rate at which a coal deteriorates depends on the size of 
the coal in a very important degree; it is largely determined by 
the ratio between the total area of the surfaces of all the pieces 
of coal and the total weight of the coal. This ratio, if expressed 
in suitable units, is the specific surface. Large coal deteriorates 
more slowly than a small one of the same kind; often much 
more slowly, for specific surface increases greatly as size 
decreases. With the largest sizes deterioration may be altogether 
insignificant; this provides an additional reason for storing a 
large coal in preference to a small one. But if with a large coal 
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disintegration is extensive, deterioration will generally be more 
noticeable. 

Deterioration occurs most rapidly at first, during the first 
three to twelve months of storage for example, and then its 
rate falls off considerably. It is, therefore, generally better «s 
far as possible to leave a store of coal alone once it is built and 
to use supplies as they arrive, for then the total loss is less than it 
would be if the store were continually drawn on and replaced 
by fresh coal ; and that is apart from the cost of labour of handling 
the stored coal. This applies almost universally, though it may 
not if the size of a sized coal is important and the coal itself is 
of a kind that will disintegrate under the action of the weather. 
If the coal is a coking coal to be used as such, a loss of coking 
power occurring in a short time might be permitted, but the 
rate at which coking power is lost is so great that the loss in a 
longer time might be intolerable. 

It should be recognized that the more a stored coal heats, the 
more deterioration occurs, until in the limit it may take fire, 
and, if neglected, become an almost complete loss. Neverthe- 
less, except for the loss of coking power, the deterioration that 
occurs when the temperature has followed the normal course 
of rising a few degrees and then falling during two or three 
months will scarcely be noticeable, and will be compensated for 
by the advantages of storing the coal. 
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IN THE CONTINENTAL 


TECHNICAL LITERATURE 


[Contributed] 


LTHOUGH a very large proportion of all gas, whether 

from coke ovens or retorts, is still purified of sulphur by dry 

methods, the attention which has been given to wet pro- 
cesses for su_phur removal has been very considerable during the 
past few years. The dry process using bog ore recovers the 
sulphur in the elemental form, while the majority of wet pro- 
cesses recover it as hydrogen sulphide, which can be more 
readily converted to sulphuric acid. This explains the interest 
which has been shown in Germany for wet processes, because 
that country’s requirements of sulphuric acid, even in peacetime, 
had to be covered partly by imports from abroad. Her require- 
ments of elemental sulphur, on the other hand, were adequately 
covered by domestic production. 

In a recent number of Stahl und Eisen there appeared a 
summary of the latest developments in sulphur removal. Refer- 
ence was also made to other aspects of gas purification, such as 
naphthalene, ammonia, and benzole recovery. Although the 
majority of the Papers noticed are in the foreign literature, it is 
felt that their collected presentation will be of value to the 
Industry in this country. 

Few references to dry purification have been noticed. The 
suitability of various dry purifying materials is discussed by W. 
Mantel and F. Backenkohler,(‘) who also describe methods of 
testing such materials. The frequently discussed tower purifier 
is carried a step further by “G. Tecoz,(?) one of the most distin- 
guished of Swiss gas engineers. Sulphur recovery by means of 
active carbon,(*) though very effective, presupposes the absence 
of suspended matter from the gas. 

Wet purification processes, on the other hand, have been 
proposed in great number. Reviews of them in a number of 


periodicals(*) have shown that many are not yet ready for 
technical application, although a few have proved suitable under 
certain conditions. The Thylox process has been shown to be 
satisfactory within limits in a number of plants in the Ruhr 
and also in the U.S.A. and in Japan.(*) Six Thylox plants are 
in operation in the Ruhr; the performance and operating costs 
of one of these plants has been discussed in great detail by P. 
Heuser.(*°) The Thylox process requires the use of auxiliary 
materials, the necessary quantities of which are, however, 
reduced as gas throughput and sulphur content increase. It 
has been found that in this process, as in some other wet pro- 
cesses, most economical operation is achieved by removing 
sulphur only down to a certain level and then completing 
the recovery by dry methods. The Katasulf process of the 
I. G. Farben(’) has given satisfactory working results, but has 
not as yet been adopted by a coke oven plant or gas-works. 
The alkacid process(*) of Bahr requires the gas first to be freed 
from tar; like the other neutralization processes it delivers the 
sulphur in the form of hydrogen sulphide, which may then be 
converted to sulphur by the improved Claus process(*) or to 
sulphuric acid by the Lurgi wet catalytic process.(*®) There have 
recently been several recurrences of the idea of using by-product 
ammonia for the removal of sulphur from gas: for example the 
process of the Gesellschaft fur Kohlentechnik, the operating 
results of which in a 150,000 cu.ft./hour plant have been de- 
scribed by H.. Weittenhiller.¢°) Numerous other similar pro- 
cesses have been proposed. A new pressure process, using 
potash solution for the removal of acid components of gas, 
has been stated to be both technically and economically 
(Continued on p. 355) 
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Process group. Name of process. 








satisfactory.(") Finally, the recent patent literature concerning 
sulphur removal has been reviewed by B. Waeser.(?”) 

In the accompanying table all the known and proved sulphur 
removal processes are listed with their operating materials and 
the form in which they recover the sulphur. 

H. Bruckner(?*) has dealt with the prevention of corrosion and 
with the removal of substances contained in gas which lead to 
disturbances in distribution. In this connexion the drying of 
the gas is of importance. Drying processes through cooling 
and absorption are known; a new process, using silica gel, is 
described by Bruckner and Ludewig.(@*) This process, which 
has been in operation since 1937 in a small plant, also assists 
in removing naphthalene and ammonia. Naphthalene is still 
removed by the usual wash-media(!*); but anthracene oil has 
also been shown to be usable for this purpose.(?*®) Naphthalene 
can be removed at the same time as benzole, as K. Bruggemann 
has shown(?’); he has succeeded in reducing the naphthalene 
content of gas to about 2 gr. per 100 cu.ft. by using wash-oil 
chosen for its own low naphthalene content. This process is of 
value in cases where gas is distributed at low or medium pres- 
sures, and is also useful in relieving pressure naphthalene- 
removing plant in high-pressure gas distribution. 

Ammonia recovery appears to have been brought to its 
highest economic point by ordinary processes, but there appears 
to be a possibility of making it still less costly by combining it 
with sulphur recovery. Attempts are being made to recover 
by-product ammonia, not with sulphuric acid to give ammonium 
sulphate, but by other means; in addition to the combination 
process of the Gesellschaft fur Kohlentechnik, this body has 
also proposed processes (a) for the substitution of sulphuric acid 
by nitric acid which can itself be made by catalytic oxidation of 
ammonia, and (5) for the recovery of the ammonia as ammonia 
liquor or ammonium bicarbonate which can then be worked up 
to nitric acid or ammonium nitrate.?'’) The increasing of the 
size of ammonium sulphate crystals, thereby enhancing its value, 
has been discussed(?*); and the influence of the sulphur in 
fertilizers, particularly ammonium sulphate, has been exhaus- 
tively studied and reported upon by Boas.(?°) 

In Germany, removal of phenol from the ammonia waste 
liquors is largely carried out by the Pott-Hilgenstock process(*) ; 
but in low-temperature carbonization plants certain advantages 
are to be gained by the adoption of the Triphos process (tri- 
cresyl phosphate).(??) Phenol may also be removed from the 
gas liquors with active carbon, and also with liquid ammonia 
instead of the usual benzole.(?) The recovery of pyridine 
bases in connexion with ammonia recovery has been described 
by Klempt and Rober.(?*) 

Benzole recovery is always making progress. The Benzorbon 


GAS JOURNAL 


Sulphur recovery with— 





Sulphur recovered as— 
¢ If extracted, sulphur. 


© 
Bg | oe ore Bog ore, &c. (If calcined, SO,. 
rs | Active carbon Active carbon Sulphur. 
Qa 
és . (Katasulf H,S catalysed to SO, Sulphite or thio-sulphate. 
¥ 3 ¢ | Polythionate (I.G.) Sulphur. 
8 $ ¢ C.A.S. j Ammonium polythionate solution | Ammonium sulphate. 
E38 Walther-Feld F Sulphur or sulphate. 
lsifs Burkheiser aa Iron hydroxide sludge Sulphite. 
61.9 8 | Pieters ons Colloidal ferri-ferro-cyanide solution Sulphur and thio-sulphate. 
é a oar Kohlentechnik process Ammoniacal iron hydroxide sludge a 
E 6 \ Thylox Ammonium sulph-arseniate solution “ad “a 
21s Alkacid Amino carbonate or phenolate solution Hydrogen sulphide. 
Fis g Seabord oa 2% soda solution om pe - 
§3% Petit and Hultmann-Pilo processes ... Concentrated potash solution oes ‘a ‘is 
35 4 Girbotol Amino alcohols on i o 
se Girdler Tri-sodium phosphate solution Sa = = 
go Bottoms Diaminopropanol a as 
Z Potash pressure process Potash solution in 2 


process,(**) which is widely used, employs active carbon from 
which the benzole is driven off with steam. The process may, 
however, only be used if the gases are free from tar fog. Active 
carbon can also be used to free gas from the higher homologues 
of methane and from unsaturated organic compounds; and a 
mixture of these is produced in Germany in such quantities that 
it has even won for itself the special name of Ruhr gas-oil.(*) 
Benzole recovery by cooling has been described by Tecoz(*) and 
Wucherer.(?°) This process is of particular value in big plants 
which make a gas, rich in benzole, under pressure; it has the 
advantage of being carried out by an entirely independent plant 
and of producing gas completely free from moisture, naph- 
thalene, and tar. Research into the fundamentals of the wash- 
oil process has been carried out by a number of workers(**) and 
into its improvement by others.(?7) The exact determination 
of the benzole content of the wash-oil has been discussed by 
Brosse.(?%) It is possible nowadays to remove benzole down to 
a final residue of less than 100 grains per 100 cu.ft. 
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Handling Pitch in Pipe Systems 


The Gas Light & Coke Company, W. G. Adam, and P. Gray, have 
been granted a Patent (No. 535,017; application date, Aug. 18, 1939) 
for improvements in pipe systems for conducting and discharging 
materials which are liquid only at raised temperatures and are solid 
or viscous at ordinary atmospheric temperatures—such, for example, 
as pitch. If material of this kind is allowed to remain in the pipe 
system after the valve is closed and when the system is cooling down 
the material solidifies and may jam the valve and also block the pipe. 
Thus, it is impossible to re-introduce the heated material into the 
system from the supply conduit when the system is again required 
to be used. It is therefore usual to provide in addition to the valve 
means for cutting off the pipe system from the source of supply of 
heated material, and means for introducing into the system thus 
isolated a hot flushing fluid which does not solidify when cold. Thus, 
the material may be forced out of the system while still hot, and the 
system will be entirely free for the re-introduction of the heated 
material when required, through the valve which is free to open. 
It will be appreciated that before reintroducing the material into the 


system, the system requires to be heated up by the passage of the 
heating fluid. 

According to the invention a system for conducting and discharging 
material which is liquid only at a raised temperature, but which is 
solid or viscous when cold, of the kind referred to above, is charac- 
terized in that the valve means for controlling the flow of material 
from the hot circulatory supply conduit to the pipe system is located 
at or close to the junction between the hot supply conduit and said 
supply system, and that means are provided for introducing the hot 
flushing fluid into the pipe system sufficiently near the valve as to 
prevent any material remaining in the pipe system in a solidified or 
viscous condition when cold. 

Preferably, there are combined in a single unit a valve controlling 
the flow of heated material into the system and a valve for controlling 
the flow of hot flushing fluid, the ports of which valves are arranged in 
close proximity. If desired, the two valves may be interconnected 
so that when one is closed the other is open, and vice versa. 


(Continued on p. 358) 
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Gas Products Prices 


The London Market 
May 26. 

To-day’s prices of tar products in the 
London market remain approximately as 
under: Pitch is nominal; creosote 43d. to 5d.; 
refined tar 33d. to 4d.; pure toluene under 
the Ministry of Supply Toluene No. 2 Order 
is 2s. 5d.; pure benzole is Is. 10d.; 95/160 
solvent naphtha, 2s. Sd. to 2s. 8d.; and 90/160 
pyridine, 13s. 6d.; all per gallon naked ; refined 
crystal naphthalene is £23 per ton in bags; 
all prices are ex Makers’ Works. 


The Provinces 


May 26. 

The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
Toluole, naked, North, 1s. 10d. (controlled by 
the Control of Toluene No. 2 Order, July 5, 
which fixes the maximum price at which this 
material may be sold). Coal tar, crude 
naphtha, in bulk, North, 10d. to 1ld. Solvent 
naphtha, naked, North, Is. 9d. to Is. 10d. 
Heavy naphtha North, Is. 6d. to Is. 74d. 
Creosote, ex works, in bulk, North, liquid and 
salty, 44d. to 43d.; Scotland, 44d. to 43d.; 
low gravity, 44d. to 43d. Fuel Grade, 4d. to 
44d. Carbolic acid, 60’s, 3s. 74d. to 3s. 9d. 
Naphthalene, £12 to £15. Salts, 70s. to 80s., 
bags included. Anthracene, ‘‘A’’ quality, 44d. 
to 43d. per minimum 40% purely nominal. 
Heavy oil: Unfiltered anthracene oil (min. 
gr. 1,080), Sid. to 54d.; filtered heavy oil 
(min. gr. 1,080), 53d. to 6d.; heavy anthracene 
oil gr. less than 1,080, 6d. to 64d. 


* In regard to pitch and crude tar prices we would 
ask readers to refer to the editorial note in our issue 
of Sept. 4, 1940, p. 404. 





Gas Stocks 


At the outset of War Weapons Week there 
was a decided falling off in the volume of 
business in the Funds and interest centred more 
round industrials, but towards the end of the 
week the position was reversed and gilt-edged 
securities came to the fore again, any earlier 
fractional losses being recovered. Consols 
24% remained unchanged at 784. The home 
railway market was quiet and steady and some 
of the leading industrials recorded gains on 
the week. A few rubber shares showed a 
better tendency, but movements in oil and 
mining shares were unimportant. 


The volume of business in the Gas Market 
was a little heavier than during the previous 
week, and although there were only a few 
price changes, much of the business recorded 
was done at absolute bottom prices, e.g. 
Commercial at 25, Imperial Continental at 41, 
and South Metropolitan at 30. 


Among those undertakings operating abroad 
the Bombay and Oriental Gas Companies 
continue to flourish, as is evidenced by the 
recent announcement by the Directors of the 
former undertaking of a final dividend of 


Tar Products in Scotland 
GLascow, May 24. 
Quietly steady conditions have prevailed in 
this district during the week. Throughput is 
well maintained. 


Refined tar is in fair request at 44d. to 
43d. per gallon in the home market and 
34d. to 34d. per gallon for export, both 
f.o.r. naked. 


Creosote oil continues active at the follow- 
ing prices: Specification oil, Sd. to 5}d. per 
gallon; low gravity, 6d. to 64d. per gallon; 
neutral oil, S3d. to 6d. per gallon; all ex 
Works in bulk. 


Cresylic acid: Production, having been 
well sold forward on contract, spot lots are 
not readily procurable. The following prices 
are about average: Pale, 99/100%, 2s. 11d. 
to 3s. Id. per gallon; Pale, 97/99%, 2s. 7d. 
to 2s. 9d. per gallon; Dark, 97/99%, 2s. 4d. 
to 2s. 6d. per gallon; all ex Works in buyers’ 
packages. 


Crude naphtha continues to change hands 
as available at round 6}$d. to 74d. per gallon 
ex Works in bulk, according to quality. 


Solvent naphtha: 90/160 grade is Is. 84d. 
to Is. 9d. per gallon, and 90/190 heavy 
naphtha is Is. 44d. to 1s. 54d. per gallon. 


Pyridines remain difficult with values nominal 
at round 14s. per gallon for 90/160 grade and 
16s. per gallon for 90/140 grade. 


and Shares 


44% for the year to 31st December last, again 
making 8% for the year—the rate paid since 
1930. World conditions have naturally affected 
the values of these stocks, but the deprecia- 
tions over the past three years and to date, as 
shown below, are small compared with the 
losses sustained by the majority of the home 
companies. 





LOWEST AND HIGHEST PRICES 


BOMBAY ORIENTAL 
1938 ‘ ‘ 24/——27/6 1474—157 
1939 ‘ , 18/3—24/- 123 —1484 
1940 : ‘ 19/9—21 /- 100 —124 
To-day 19/6—21 /6 119 —124 


The following price changes occurred during 
the week : 
OFFICIAL LIST 


Alliance & Dublin Ord. .. 85—90 -—3 
Commercial, 3 p.c. Deb. ae 54-59 -I 
Gas Light & Coke, 4 p.c. Pref. 49—54 —34 


South Eastern Gas Corpn. Ord. (x.d.) 3-4 May |9 
- 4% p.c. Cum, Pref | 13/-—!5/-- —-/6 
South Metropolitan Ord. ...| 30—35 —2 


United Kingdom, 4} p.c. Cum. Pref. 
x.d. re ...| 13/6—15/6' May 19 

4 p.c. Ist Cum. 
Pref. (x.d.) 13/-—15/- May 19 


SUPPLEMENTARY LIST 


91—93 +1 


Liverpool Ord. ak 
w. 17/-—18/- | —-/3 


Newcastle Ord. ... 








357 


A.R.P. 


PROTECTION 
OF SANDBAGS. 


METRO CREOSOTE 
EMULSION 


METRO COPPER 
CREOSOTE 
EMULSION 


Both Emulsions con- 
form to the Specific- 
ation of the Ministry 
of Home _ Security 
Memorandum A.R.P. 
279/1939 — 20/10/39, 
and are available in 
GREEN at © slight 
additional cost. 





SOUTH 
METROPOLITAN 
GAS CO. 
Products Department: 
REGIS HOUSE, 


KING WILLIAM STREET, 
EC.4, 


Telephone : AVENUE 2755. 
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Fig. 1 is a side elevation of the system; fig. 2 
is a section on the line 2—2 of fig. 1, through 
the valve control device for the hot pitch and 
hot flushing liquid; and fig. 3 is a section on 
the line 3—3 of Fig. 2. 

The hot pitch is circulated around a main supply 
conduit 10 and is pumped into said supply conduit 
from a still (not shown). The conduit is provided 
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with a T-connection 11, the branch passage 12 of 
which is internally threaded to receive a threaded 
portion of a valve casing 13. The valve casing 
is formed with an internal cylindrical chamber 14, 
one end of which extends into the threaded part 
of the casing and terminates in a ported wall 15 
disposed at a locality where the branch of the 
T-connexion joins the main supply conduit. The 
ported wall is formed with a conical valve seat 
which co-operates with a conical valve face 16 at 
the end of a spindle 17 which extends axially 
through the cylindrical chamber and out through 
a gland 18 attached to the valve casing. The 
outer extremity of the spindle is screw-threaded 
at 19 and engages a yoke-piece 20 which is con- 
nected by two bolts 21 to one of the gland 
parts 22. This gland part is screw-threaded to 
engage a threaded bore in the valve casing. The 
end of the spindle is shaped at 23 for engage- 
ment by an operating member. An internally- 
threaded opening 24 is formed in the valve 
casing with its axis transversely arranged to 
that of the cylindrical chamber. This threaded 
opening is engaged by the threaded extremity 
of a discharge conduit 25, through which the 
‘heated pitch is led to a burner 37. The wall ag 
of the valve casing opposite the threaded open- 
ing is provided with a hollow cylindrical extension 26 the space 
within which communicates with the cylindrical chamber through 
another valve port 27.. The outer side of the valve port is provided 
with a conical valve seat. The cylindrical extension is internally 
threaded and is engaged by a hollow plug 28 which is internally 
threaded and is engaged by the threaded spindle 29 of a pin-valve. 
The pin-valve is provided with a conical valve face 30 for co-operation 
with the valve seat. The hollow plug is provided with a gland chamber 
31 through which the valve stem passes, which gland chamber is 
closed by yet another hollow threaded plug 32. 

The space within the hollow cylindrical extension communicates 
through an opening 33 in the side wall with a steam pipe 34, which 
communicates with a main supply conduit 35 through a valve 36. 
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The opening 33 is internally-threaded and is engaged by the threaded 
extremity of the pipe. The main supply conduit 35 also communi- 
cates through the valve 36, a conduit 38, another valve 39, and conduits 
40 and 41, with the burner 37. When it is desired to close down the 
system, the valve 17 which controls the port in the main supply conduit 
10 for the pitch is closed, and the steam valves 30 and 36 are opened. 
The steam entering the cylindrical chamber 14 forces the liquid pitch 
therefrom through the discharge conduit 25, and when this has been 
effected the steam valves are closed. With this arrangement all the 
passages for the pitch are kept clear, and thus the pitch can flow 
freely to the burner when the pitch valve 17 is again opened. If 
desired the two valves 17 and 29 may be interconnected so that when 
one is closed the other is open. 
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